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Foreword

POCKET STATISTICS is published for the use of NASA managers and their staff. included is Administrative and
Organizational information, summaries of Space Flight Activity including the NASA Major Launch Record, and
NASA Procurement, Financial and Manpower data.

The NASA Major Launch Record includes all launches of Scout class and larger vehicles. Vehicle and spacecraft
development flights are also included in the Major Launch Record. Shuttle missions are counted as one faunch
and one payload, where free flying payloads are not involved. Satsliites deployed from the cargo bay of the
Shuttle and placed in a separate orbit o trajectory are counled as an additional payload.

POCKET STATISTICS is published for limited di ), Requests for copies of this document should be sent
to NASA Headquarters, Office of Management Systems and Facifities, NASA History Office {Code JCH).
Changes or deletions to the distribution list may be made by phone to (202) 358-0384.

Published and Distributed by
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
OFFICE OF MANAGEMENT SYSTEMS AND FACILITIES
NASA HISTORY OFFICE (CODE JCH)
Washington, DC 20546
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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended

(e)

U]

()]

Declaration Of Policy And Purpose (Continued)

(7) Cooperation by the United States with other nations and
groups of nations in work done pursuant to this Act and in
the peaceful application of the results thereof: and

(8) The most effective utilization of the scientific and
engineering resources of the United States, with close
cooperation among all interested agencies of the United
States in order to avoid unnecessary duplication of effort,
tacilities, and equipment.

The Congress deciares that the general welfare of the United
States requires that the unique competence in scientific and
engineering systems of the National Aeronautics and Space
Administration also be directed toward ground propulsion
systems research and development.

The Congress declares that the general welfare of the United
States requires that the unique competence in scientific and
engineering systems of the National Aeronautics and Space
Administration also be directed toward the development of
advanced automobile propulsion systems.

The Congress declares that the general welfare of the United
States requires that the unique competence in scientific and
engineering systems of the National Aeronautics and Space
Administration also be directed to assisting in bioengineering
research, development, and demonstration programs designed
to alleviate and minimize the effects of disability.

Functi Of The A i b

Sec. 203 (a)

(b)

The Administration, in order to carry out the purpose of this Act,
shail -

(1) pian, direct, and conduct aeronautical and space activities;

(2) arrange for participation by the scientific community in
planning scientific measurements and observations to be
made through use of aeronautical and space vehicles, and
conduct or arrange for the conduct of such measurements
and observations: and

(3) provide for the widest practicable and appropriate
dissemination of information conceming its activities and
the results thereof.

(1) The Administration shall, to the extent of appropriated
funds, initiate, support, and carry out such research,
development, demonstration, and other related activities in
ground propulsion technologies.

(2) The Administration shall initiate, support, and carry out such
research, devaloprment, demonstration, and other related
activities in solar heating and cooling technologies (to the
extent that funds are appropriated therefor),

A-5
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National Space Policy

« The United States rejects any claims to sovereignty by any nation over
outer space or celestial bodies, or any portion thereof, and rejects any
limitations on the fundamental right of sovereign nations to acquire data
from space.

« The United States considers the space systems of any nation to be
national property with the right of passage through and operations in
space without interference. Purposeful interference with space systems
shall be viawed as an infringement on sovereign rights.

« The United States shall encourage and not preciude the commercial use
and exploitation of space technologies and systems for national economic
benefit. These commercial activities must be consistent with national
security interests, and internationa) and domestic legal obligations.

» The United States will, as a matter of policy, pursue its commercial space
objectives without the use of direct Federal subsidies.

» The United States shall encourage other countries to engage in free and
fair trade in commercial space goods and services.

The United States will conduct intemational cooperative space-related
activities that are expected to achieve sufficient scientific, political,
economic, o national security benefits for the nation. The United States
will seek mutually beneficial international participation in space and space-
related programs,

CIVIL SPACE POLICY

* The United States civil space sector activities shall contribute significantly to
enhanging the Nation's science, technology, economy, pride, sense of well-
being and direction, as well as United States world prestige and leadership.
Civil sector activities shall comprise a balanced sirategy of research,
development, operations, and technology for science, expioration, and
appropriate applications.

* The objectives of the United States civil space activities shall be (1) to expand
knowledge of the Earth, its environment, the solar system, and the universe,
(2) to create new opportunities for use of the space environment through the
conduct of appropriate research and experimentation in advanced technology
and systems: (3) to develop space technology for civil applications and,
wherever appropriate, make such technology avaitable to the commercial
sector; {4) to preserve the United States preeminence in critical aspects of
space science, applications, technology. and manned space flight; (5) to
establish a permanentty manned presence in space; and (6) to engage in
international cooperative efforts that further United States overall space
goals.

COMMERCIAL SPACE POLICY

The United States govemment shall not preciude or deter the continuing
development of a separate non-govemmental Commercial Space Sector.
Expanding private sector investment in space by the market-driven Commercial
Sector generates economic benefits for the Nation and supports governmental
Space Sectors with an increasing range of space goods and services.
Govemmental Space Sectors shall purchase commercially available space
goods and services to the fullest extent feasible and shali not conduct activities
with potential commercial applications that preclude or deter Commercial Sector

A-7
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National Space Policy

government will continue research and development efforts for future
advanced space communications technologies.

o The United States will consider and, as appropriate, formulate policy positions
on arms control measures governing activities in space, and will conclude
agreements on such measures only if they are equitable, effectively verifiable,
and enhance the security of the United States and our allies.

* All space sactors will seek to minimize the creation of space debris. Design
and operations of space tests, experiments, and systems will strive to
minimize or reduce accumulation of space debris consistent with mission
requirements and cost effectiveness. The United States govemment will
encourage other space-faring nations to adopt policies and practices almed at
debris minimization.

IMPLEMENTING PROCEDURES

Normal interagency procedures will be employed wherever possible to
coordinate the policies enunciated in this directive.

Executive Order No 12675 established the National Space Councit to provide a
coordinated process for developing a national space policy and strategy and for
monitoring its implementation.

The Vice President serves as the Chairman of the Councll, and as the
President's principal advisor on national space policy and strategy. Other
members of the Council are the Secretaries of State, Treasury, Defense,
Commerce, and Transportation; the Chief of Staff to the President, the Director
of the Office of Management and Budget, the Assistant to the President for
Science and Technology, the Director of Central Intelligence, and the

Administrator of the National Aeronautics and Space Administration. The
Chairman, from time to time, invites the Chairman of the Joint Chiets of Staff, the
heads of executive agencies, and other senior officials to participate in meetings
of the Council.

NATIONAL SPACE LAUNCH STRATEGY
The National Space Launch Strategy is composed of four elements.

* Ensuring that existing space launch capabilities, Including support
tacilities, are sufficient to meet U.S. Govemment manned and unmanned
space launch ngeds.

e Devsloping a new unmanned, but man-rateable, space launch system to
greatty improve national launch capability with reductions in operating
costs and improvements in launch system reliability, responsiveness, and
mission performance.

« Sustaining a vigorous space launch technology program to provide cost
effoctive improvements to current launch systems, and to support
development of advanced launch capabiltties, complementary to the new
launch system.

« Actively considering commercial space launch needs and factoring them
into decisions on improvements in launch facilities and launch vehicles.

These will be imp d within the overall resource and

policy guidance provided by the President.
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NASA Installations

NASA HEADQUARTERS
Washington, DC 20546

NASA Headquarters exercises management over the space flight centers,
research centers, and other installations that constitute the National Asronautics
and Space Administration.

Responsibilities of Headquarters cover the determination of programs and
projects; establishment of management policies; procedures and performance
criteria; evaluation of progress; and the review and analysis of all phases of the
aerospace program.

Planning, direction, and management of NASA's research and development
programs are the responsibility of the program offices which report to and
yeceive overall guidance and direction from an associate or assistant
administrator.

AMES RESEARCH CENTER
Moffett Field, CA 94035

Ames Research Center was founded in 1939 as an aircraft research laboratory
by the National Advisory Committee for Aeronautics (NACA) and was named for
Dr. Joseph S. Ames, Chairman of NACA from 1927 10 1939. In 1958, Ames
became part of NASA, along with other NACA installations and certain
Department of Defense facilities. In 1981, NASA merged Ames with the Dryden
Flight Research Facility.

Ames specializes in scientific research, exploration and applications aimed
toward creating new technology for the nation.

The center's major program responsibilities are concentrated in computer science
and applications, computational and experimental aerodynamics, flight simulation,
flight research, hypersonic aircraft, rotorcraft and powered-lift technology,
aeronautical and space human factors, life sciences, space sciences, solar
system exploration, aibome sclence and applications, and infrared astronomy.

HUGH L. DRYDEN FLIGHT RESEARCH FACILITY
Edwards, CA 93523

Since 1947, Ames-Dryden has developed a unique and highly specialized
capability for conducting flight research programs. Its test organization,
consisting of pilots, scientists, engineers, technicians and mechanics, is
unmatched anywhere in the world. This versatile organization has demonstrated
ts capability, not only with high-speed research aircraft, but also with such
unusuat flight vehicles as the Lunar Landing Research Vehicle and the wingless
litting bodiies.

The tacility’s primary research tools are research aircraft, ranging from a B-52
carrier aircraft and high performance jet fighters to the X-29 forward swept wing
aircraft. Ground-based facilities include a high temperature loads calibration
laboratory that allows ground-based testing of complete aircraft and structural
components under the combined effects of loads and heat: a highly developed
aircraft flight instrumentation capability: a flight systems laboratory with a
diversified capability for avionics system fabrication, development and operations;
a flow visualization facility that allows basic fiow mechanics to be seen of models
or small components; a data analysis facility for processing of flight research data;
a remotely piloted research vehicles facility and a test range communications and
data transmission capability that links NASA's Westem Aeronautical Test Range
facilities at Ames-Moffett, Crows Landing and Ames-Dryden.
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NASA Installations

Kennedy Space Center serves as the primary center within NASA for the test,
checkout and launch of payloads and space vehicles. This presently includes
launch of manned and unmanned vehicles at Kennedy, the adjacent Cape

Canaveral Air Force Station, and at Vandenberg Air Force Base in California.

The center is responsible for the assembly, checkout and launch of Space
Shuttle vehicles and their payloads, landing operations and the tum-around of
Space Shuttle orbiters between missions, as well as preparation and launch of
unmanned vehicles

LANGLEY RESEARCH CENTER
Hampton, VA 23665-5225

Langley's mission is basic research in aeronautics and space technology.
Maijor research fields include aerodynamics, materials, structures, flight
controls, information sy , acoustics, lasticity, pheric sciences,
and nondestructive evaluation. Langley's goal is to develop technologies to
enable aircraft to fiy faster, farther, sater, and to be more maneuverable,
quister, less expensive to manufacture, and more energy efficient.

The majority of Langley’s work is in aeronautics, working to improve today's
aircraft and to develop concepts and technology for future aircraft. Over 40
wind tunnels, other unique research facilities, and testing techniques as well as
computer modeling capabiiities aid in the investigation of the full flight range,
from general aviation and transport aircraft through hypersonic vehicles.

Researchers also study atmospheric and Earth sciences, develop technology
for advanced space transportation systems, conduct research in laser energy
conversion techniques for space applications and provide the focal point for

design studies for large space systems technology and Space Station activities.

Langley also manages an extensive program in atmospheric sciences to better
understand the ongins, chemistry, and transport mechanisms that govern the
Earth's atmospheric data using aircraft, balloon, and land- and space-based
remote sensing instruments designed, developed, and fabricated at Langley.

LEWIS RESEARCH CENTER
Cleveland, OH 44135

Lewis R ) Center was blished in 1941 by the National Advisory
Committee for Aeronautics (NACA). Named for George W. Lewis, NACA's
Director of Research from 1924 to 1947, the center developed an intemational
reputation for its research on jet propulsion systems.

Lewis is NASA's lead center for research, technology and development in ajrcraft
propulsion, space propulsion, space power and satellite communication.

The center has been advancing propulsion technology to enable aircraft to fly
faster. farther and higher and also focused its research on fuel economy, noise
abatement, reliability, and reduced pollution.

Lewis has responsibility for developing the largest space power system aver
designed to provide the electrical power 1 y to acce date the life
support sy and h experiments to be conducted aboard the Space
Station. In addition, the center will support the Station in other major areas such
as auxiliary propuision systems and communications,

Lewis is the home of the Microgravity Materials Science Laboratory, a unique
facility to qualify potential space experiments. Othar facllities include a zero-
gravity drop tower, wind tunnels, space tanks, chemical rocket thrust stands, and
chambers for testing jet engine efficiency and noise.
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The Year in Review

NASA Management

Daniel S. Goldin bacame the ninth Administrator of NASA on April 1, 1992, appointed by President
Bush to succeed Richard H. Truly. Prior to joining the agency, Goldin was Vice Prasident and
General Manager of the TRW Space & Technology Group.

Gokdin assumed command at a time of shrinking financial resources caused by the recession, the
deficit reduction effort and growing demands in other areas such as education, medical care and
housing. Forecasts indicated thal NASA would not receive appropriations sufficient to support
outyear development of projects initiated prior to the recession.

Goldin initiated a seties of efforts to respond o this situation with the goal of preserving essential
8pace exploration and aeronautics research programs despite cost reductions, while permiting the
nation to undertake new projects in both areas. Simuttansously, he launched campaigns to reform
the agency's procurement process, introduce greater cultural diversity into the workforce and

ing, renew NASA's i to quality and stimulate public support for the programs.

*Cheaper, Faster, Better"

Constantly urging NASA employees and contractors aiike (o do things *cheaper, faster and better,”
Goldin created blue and red teams to review NASA projects and their organizational seftings. The
biue teams consisted of persons who woukd examine their own programs for creative ways to
reduce costs without compromising safety o science. The red teams wete composed of people
unconnected with the programs who might bring fresh insights or insure that none were stiffled.
This review began in May and has led to significant changes in a number of major projects, with a
17 percent reduction in costs thus far. The process is intended to be ongoing, In a closely related
ettort, Goidin stressed the adoption of the approaches and tools of Total Quality Management
{TQM) which calis for a continuous effort to imprave quality, reduce costs and speed production.

A *Shared Vision” of the Future
Soon alter the formation of the biue and red teams, Goldin called on NASA employees to submit

their ideas for a NASA "shared vision of what we, as a nation, should strive to accomplish in space.”

Closely couplad with this was a series of well-attended “town meetings" held in cities throughout the
country to give the general public the opportunity to state its view about the future of the space
program. The goal of these activities was 1o produce a vision of America’s future in space that
would be shared and supported by NASA, Congress, the President and executive branch,
academia, the space community and the general public.

Anather major effort gimed at insuring quality and controling costs was a series of procurement
reforms. Awards would be mada on the basis of weil demonsirated adherence to quality, cost
controt and schedule maintenance. Award fees woukd be determined on the same basis, with
opportunity for greater gain by staying on schedule and within estimates. The reforms emphasized
pportunities for small and gy i including culturally diverse businesses,

The Administrator also underscored the need for greater cultural diversity in the agency's
worklorce, requiring the head of sach NASA facility to submit a plan to increase minority hiing.
Goldin said he wanted NASA to reflect the nation's *wonderful mosaic of diverse people.” and to
signal opportunity to young people of all races.

in October, Goldin announced structural changes in the agency’s organization to focus greater
attention on cartain projects critical to the nation's future. Mission to Planet Earth to aid the
environment woukd bacome an individual office as would planetary science and astrophysics, or
Mission From Pianet Earth, to explore the sotar system and Jook beyond into the universe.

Concem About America's Aeronautics industry

Aeronafics and space technology development, which were combined in  single office, were lo
be separated. Goldin stated that the nation's aeronautics industry was loosing ground to
aggressive foreign competitors to such a degree that it was in a crisis. He declared that NASA
would place ally grealer emphasis on ics and that this would be the sole

ponsibility of the A ics Office. Ti logy was joined to the commecial development
function in & "one-stop shopping” concept to serve both NASA and private industry. The goal is to
i?.é&:&gasssgagsacggsoﬁsﬂgmisggcﬁ
gﬂo.ﬂ:%ﬁ»:ﬁgsﬁaiiﬁpsgvﬁ,imiagigggg
products and processes.
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The Year in Review

= D more the jon rate of the universe. Detected 27 "Cepheid variable®
{used to estimate distances to galaxies) stars in  faint spiral galaxy called IC 4182 (HST).

Exploring the Solar System

Mars Observer - Launched Sep 25 aboard a Tan lll ELV to examine Mars much like Earth
satellites now map our weather and resources. On Aug 23, 1993, the spacecratt will bagin orbiting
Ihe planet Mars and will provide scientists with an orbital piatform from which the entire Martian
surface and atmosphere will be examined and mapped by the seven science instruments on board.

jah 1 ve Surv MS) - Initiated on Cotumbus day, 500 years after the
explorer landed in America, the HRMS project began searching for signals transmitted by other
civilizations. The search wil be conducted in two modes ~ & sky survey to sweep the celestial
sphere for signals and a targeted search 10 look at nearby stars. NASA's Deep Space Network in
Goldstone, CA, and the Aericibo Observatory in Puerto Rico will conduct most of the survey.

Cassini - A comp ion of the Cassini ft and mission was successfully
completed Dec 11. Cassini is scheduled for launch in Oct 1997 and arrive at Satum in Jun 2004.
Cassini will fiy by Venus and twice by Earth and Jupiter before amiving at Satum to begin a 4-year
orbital tour of the ringed planet and its 18 moons. In addition to the 12 instruments aboard the
orbiter, the Huygens probe, built by the European Space Agency, wil penetrate the thick
atmosphere of Titan (the largest of Satum's moons) in Nov 2004.

Ulysses - The Ulysses spacecraft received a gravity assist as it flew by Jupiter on Feb B at 280,000

miles from the planet's center. Designed to study the sun's magnetic field and solar wind, it used

Jupiter's gravity assist to gain the momentum needed to break out of the plane of the ecliptic and
the i i

Magelian - The Magelian spacecralt, mapping the surface of Venus with radar since Aug 1990,
lowered its altitude to Venus on Sep 14 when it began a full 243-day cycle of gravity mapping.
Magellan has completed three cycles of mapping with its radar, covering 99 percent of the surface
of Verus. The objective of cycle 4, which extends to May 15, 1993, is to obtain a global map of the
Venus gravity field from the elliptical orbit.

Galileo - The Galileo spacecraft flew by the Earth on Dec 8 at an aftitude of 188 miles above the
South Atiantic Ocean, completing a 3-year gravity-assist trajectory. This latest gravity-assist added
about 8,300 miles per hour o the spacecraft's speed in its solar orbit and changed its direction
slightly, o put it on an elliptical trajectory directly to the orbit of Jupiter. The spacecraft will arrive at
Jupiter on Dec 7, 1995. At Jupiter, Galileo will relay data from a probe launched into the planet's

10 obtein direct of that envi 1t for the first time. The spacecraft
will fty 10 different elliptcal orbits of Jupiter, making at least two close passes by s four major
satelites and carrying out d ions of the planets phere and magr

Understanding the Earth-Sun Environment

Sampex - The Solar Anomalous and Magnetaspheric Particle Explorer, launched Jul 2, is the first of
a new seres of Small Explorer missions 1o enable scientists to develop less costly astronomy and
space science experiments in a shorter period of time. The spacecraft's peculiar ebiptical orbit will
enable the onboard instruments to use the Earth as a giant magnetic shield. By doing this, the four
instruments can determine i particdles are coming from the sun, from the Milky Way galaxy, or
whether they are the anomalous cosmic rays. Sampex is expected to ibute new

and improve understanding of the evolution of the sun, sofar system and galaxies.

Geglail - Launched Jul 24, Geotail is investigating the interactions of the solar wind and the Earth’s

into & solar polar orbit. During the hazardous Jupiter fiy-by, scientists of

providing ists with new inf ion on the fiow of energy and its

the giant planet's magnetic field and the solar wind.

Pioneer Venys - After the Pioneer Venus otbiter's maneuvering fuel ran out, it entered Venus' upper
atmosphere on Oct'8. Pioneer Venus had been orbiting the planet since 1978 and has returned
numerous data about Venus' atmosphere and surface topography. The first topographic maps of
the cloud-shrouded surface of the planet were made using the radar instruments an Pioneer Venus

transformation in the region cated the magnetotail. A joint U.S.JJapanese project, Geotail is the
first in & series of satellites in an intemational program to better understand the interaction of the
sun, the Earth's magnetic field and the Van Allen radiation beits. The solar wind, interacting with
the Earth's magnetic field, can cause disruptions in short-wave radio communications and power
surges in long transmission lines.
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The Year in Review

In the Antarctic, the Total Ozone Mapping Spectromater, which has been observing global ozone
lavels for 14 years, indicated the 1992 ozone hole was 15 percent larger in area than any
praviously seen. Earlier, UARS had observed chemicals involved in ozone depletion in the
Antarctic atmosphers as early s June, 3 months before significant ozone depletion begins.

NASA's 0z0ne research expanded with the first of a new series of Space Shuttle missions in Apil
The Atlas program missions study the sun's energy output and the atmosphere's chemical makeup,
and how these factors affect ozone levels. Alas' instruments are precisely calibrated before and
after fight, providing a check on data gathered by simitar instruments on free-flying satellites.

Search and Rescue - NASA was involved in & technology test that aiready has significant down-to-
Earth dividends. A hand-heid itter, used in conjunction with Search-and-Rescue equipment
Pying aboard NASA-developed weather satellites, allowed rescuers to locata an Alaska hunter
immobiized by abdorminal cramps on Alaska's largely uninhabited North Slope.

Expendable Launch Vehides

Five expendable vehicles were launched this year. On Jun 7, a Defta 2 placed the Extreme
Uttraviolet Explorer, an astrophysics satellite, info low-Earth orbit. On Jui 3, a Scolt piaced
Sampex, a small-explorer ciass space physics satellite, into low-Earth orbit. A Defta 2 carried the
Japanese Geotail satefiile into space on Jul 24, On Sep 25, a Titan 11 litted the Mars Observer into
Earth orbit where the Transfer Orbit Stage (TOS) ignited, sending the spacecraft on to Mars. This
was the maiden fight of the TOS. The final launch of the year was on Nov 21 when a Scout placed
a Strategic Defense Initiative Office payload into orbit.

Office of Space Flight

Space Shuttle

Highlighting the missions conducted was Endeavour's maiden voyage in May on the 5TS-49
mission. The crew rescued a wayward satellite and in the process set three new records for space

fiight - 4 spacewalks on a single mission, the longest spacewalk ever conducted (8 hours, 29
minutes) and the first 3-person spacewalk ever performed. Three Shuttie missions, 5TS-42in

January, STS-50 in June and STS-47 in Sep
i on those flights previ

caried the p paceiab module.
d the activities that will be undertaken on Space

Station Freedom.

The Shuttie system showed its versatikty troughout the year. in March it served as an orbiting
observatory for the STS-45/Atlas mission, The STS-46 mission in July demonsirated new
technology in space with the Tetherad Satellite System payload. Columbia and the STS-52 crew in
October showed the orbiter's abity to fly a combination mission as they deployed the Lageos
sateliite and then conducted microgravity research with the United States Microgravity Payload.
?éoﬁﬂ(?ﬁ!%ﬂ%gggﬂﬁaﬁgao;S;mzﬁmEna
the STS-53 flight in early December.

w&&.ﬂﬂ!&eﬁgg_mgg.gmgﬁggmﬁg

p major | inspects and modifications. Structural inspections and modifications
of Space Shuttle Atlantis, including work to allow it to dock with the Mir Space Station, began in
October. When Atiantis retums to fiight stalus in 1993, all of NASA's orbiters will have incorporated
modifications 1o the braking system and drag chutes.

During the year, a detailed budget review resulted in significant cost reductions. The totaf reduction
Bchieved for FY 1992 was $368 mitfion or § percent of the FY 1292 baseline budpet. A budget
reduction plan is in place that will resutt in over a billon dollars in cost savings in FY 1996, again, as
compared to the FY 1992 baseline budget.

A new class of 19 astronaut candidates was named in March. During the year astronauts Vance D.
Brand, Bruce E. Melnick, John O, Creighton, Kathryn D. Sullivan, David C. Hilmers, James C.
Adamson, James F. Buchli and Daniel M. Brandenstein left the agency.

Office of Space Systems Development

Space Stabion Freedom

Moving ever.closer to the first element launch of Space Station Freedom, 1992 was the year of the
critical design review (COR). CDRs for each individual work package, leading to a design review
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The Year in Review

Aeronautics
NASA's aeronautics research took on a higher profile, with major advanced in high-speed research,
subsonic transports, high-performance aircraft and the creation of a separate Office of Aeronautics.

NASA's Lewis Resaarch Center, General Electric Co. and Pratt & Whitney teamed up in a unique
govemment-industry partnership to develop advanced materials for next-generation U.S.
suparsonic transport. In July, construction began on a high-flying, lightweight unpiloted research

Space Technology

z>m>.ﬂm$2988§§9§§§5&g§§?§§m§z
may use to explore the moon and Mars. E; luated telep jogy that lets a
%:.isaaw&wc:ms&mpmooi:osgagﬁsacggamamsg-&gmgo_‘

Beginning in October, NASA scientists employed telepresence to direct the mini-sub during
explorations of ice-covered Lake Hoare on Antarctica’s Ross island. in June, NASA's Jet

aircraft called Perseus that NASA will use to measure ozone levels and gather other
data for the High-Speed Research Program.

The highlight of NASA's subsonic research was a dramalic series of fights to evaluate aitborne
windshear sensors under actual severe weather conditions, NASA and the Army began a 5-year
program to increase heli agility and jtity. A NASA F-15 based at Ames-Dryden

Propulsion L y, Pasadena, CA, unveiled Rocky IV, the latest in a series of planetary mini-
rovers. Around the same time, NASA-Langiey engineers assembled a large-scale pambolic
(double-curve) antenna in a huge water tank at NASA's Marshall Space Flight Center, Huntsvile,
AL, to simulate the A that must work in while putting together
large objects in space.

Fiight Research Facility, Edwards, CA, started supersonic fiight tests of a P Seeking
Control system that may make future high-speed aircraft more fuel-efficient and reliable

Dryden also became home to tests with the X-31 Enhanced Fighter Manewverabilty aircraft. NASA
is part of an intemational group flying the X-31 to show the value of coupling thrust vectoring
(directing engine axhaust flow) with acvanced fight control systems to increase maneuverability in
nose-high forward flight.

National Aero-Space Plane (NASP)

The nation got @ preview of tomorrow's space transpartation in June when a mockup of the NASP
rolled out of its hanger at Mississippi State University, Starkville. MS, Senior engineering students
at the school won the chance 1o build the mockup in a nationwide competition sponsored by NASA
and the Department of Defense (DOD).

NASP is a joint NASADOD effort to develop advanced technologies for future vehicles that could
lake off like an airplane, fly into Earth orbit using supersonic combustion ramjets (scramjets) and
minimal rocket propuision, then retum through the atmosphere to fand on a runway.

d Concepts and Jogy

In October, Goldin annourced that the agency’s space technology work would be combined with
commercial space activilies to improve the way in which NASA approaches the development and
transfer of advanced technology, as well a the commercialization of space and space technologies.

Commercial Flight Activities

Throughout 1992, more than 20 commercial payloads flew aboard the Space Shuttle. Five
commercial payloads, consisting of more than 30 3 g in ials, Auids and biclogical
processes, wefe flown on the STS-50 2-week mission

In October, four ial payloads, more than 30 were fiown aboard
STS-52 to evaluate a d being ped to treat is; 1o further study protein

crystal growth for drug research and development; to test a fumace to fearn more about growing
larger and more uniform industrial crystals; and to Jeam more about how microgravity can aid
research in drug development and delivery, basic cell biology, protesn and inorganic crystal growth,
bone and ir develop immune deficienc facturing and flud
sciences.

A-21




zzv
“seiuedu0d wel-ybuj jo ABue psieap
“dousnom B PUR SI01UB0 LIBes0) panin ‘sapuebe 6 16180 ‘S10)US0 oy ouIy
BU WO4; iUl PUB SUOREPUSILOOB) LD PESEN PEIDBIES 2i6M SUOISSIL 584 w0 Ay o) Stuawnasy) | SySyN wa suquyxe peinesy HUOS LG Uo - ez ABojouyoe sy pue suizetiew
'SUOISSILL J0SNIOId [BIUO JEUN| 1S1y 84} 10} SIUBLIAINDE) DURUSIS Byl Guyop Of Uoisnop Ul ainasu) | .SjeUE 1B VSN, 'YSVN Ag 45 QN 'Blouineg) 18lUa)) UOIUBALIOY SIOUNIER L] 12 €+
Arioue|l pue JeUrT) U Yl dousHIOM B Palonpuos LogeIod3 Jo BoY0 aup Jeak eyl i Aueg | ceq ecexd oo ‘002 Ab L "vops pe JU0D Jeysuel) ABK FRUORBU DAL B |

SRS E U suuy ABorouyoe) ybK ‘ITEALS 9S2 AQ POILIGNS BJ6M PEIIBNES SIESONQL] *IBUIBAON

W peounouue sem weabosd HIBS 2664 8u Ul SRBIL00 | 958U J0 UOENDBAU )0} Stesodaxd
reasal fYE 0 UDGIBES ByL Sele)s 82 Ul pajeoo) suy ABotoulal LBy ‘WS 92 aiem papnpy|
Wweiboid YiGS §¥SYN Ul SPIEME J0RIUOD |} BSBU J UOREYOBAU 10 SeSodold LoIBesal gL
Petoetes Lo (HIBS) (R/eesey LOMRADLU| SSAUISNG IRWS 4yl ‘yJely WBNOILY 19GUesaq Lol

LKUEBEBY] LOJRAOLLY SSOUNSTE (TewS

'SBNOE}

SUOEMUMUWICS ALY BU) PUR SOV LISBMIIQ LOTEIAH0/21U BAGAUI LOIYM wdde pue
4Boyouupel 10 SUOREJISUDLLIBP JNPLOO G] 5| D B4 FST |k PUBLWO) 80BdG AUy 'S BYL +
“HOMIBU DogIse) Ijarpesay

Biores ajel miep yby e Budojenep st Aouaby 1sloig yarmesey peoueapy asusjeq ay) »
"BUELLICUS] WHISAS S1BJES LOIERIUALIC) PEOUBADE Jo eBpapmoLn) ured o ABojouos)
Pu saupgeded enbiun G170y 6U) SIENFEAD PUB |58] M SEUBIS SUOTEMINUILIOISEDL.
0y Slryp MELSRALIDY LIOGBULIOY PUE SUORE oL [BuoteN By »

‘sepuiebe saip @ Bupuesiepun jo BpURIOWEW

peubis weifiou Weunadxy 10 o ek ay) Buwiq *puB-e) Je uoieasal uogebedaxd
FNPUO0 0) PEROBKRS B)M OSTE SjUBLLAGXS Lo ) R PUB AGSNPU J0 uofes
502 DASSOILU UR |0 YoM B | oyy “weuboud (515v) ameres Abooupey
SUOENUNLILIC PEOUBADY U U1 U0iSTFouL o) pusadaid sjuawuadxe OF Peosies YSYN 'Anr uf

Gusuog ejowet] pe SUORRIMLLOG

=l A hai A6 mau L s
® Bugowasd Aq sseusanuadwon

0 Atsnpu) 1oy saquntioddo eyl jo Bupuelssepun Jeeq
d 'S'1 Jnds o] uoy L pue ABisuz 0 jo
SiusuiBdaq 8L PUB YSYN AQ peuoune] Sem (| LN) aageim) ABOIOUS | FBUOIEN B ‘AIEnige uj

WOMBH sojsues| ABOIowDB | [BUOEH BATEAOUL BUL |0 SISEQ

B uuo} ol ‘sumiBiod BIRIS pUE [Riens; PSR Lk BUOTE O LN PuB §71) 1Y 8y, “suesboid
Jaysues Abojouyoel sou0 P 50014 ayl L uoKUNILGD Uy SUOREIado PelERIU) 'SeauebE 89pe)
18I0 LM LOREIBO000 Uy YSYN Aq pescsuods (D LLN) seiuer) Jejsuel | ABojouloe | Jeuorsn ey

“suoiGe ey 1noybnouy sejsury ABojouroel

Fesape; o} S1SAe1E0 UaALp-ALSnpul Se sfeiedo "swreBad [9Aai-5181S Yl peubie Aiesop 's70 1Y

) “s60j0uL0E) 2100 JBYI0 P VSN J0 BSN [2RIBWILIGS DUt JBISUEI] 6L UBNOLR 201008
JERUIBLILLICO 8L BAI9S ARISAD 0) (0, 14) S1ea) sosuB) | KBojorpa | feuoiet XIS paysyq

SV ‘wesbud Jeysues Abojoutos sy opebin of saTERkl ofew € (o Ued se ‘Arenuer u)

“Awoupos

,m,:gs%ﬁﬁegﬁaﬁ%saggsgasmgsg

19pUN PEUSKEISS ‘Weiiid Jajsuriy ABOIOUOS | SYSYN 10 AIESIBALLE UOE 84} PONRW 2651
Josues), ABorouos|

"BIBLIED) IS JUOAJRE B O YN Byl SSBSSE O} PUR ‘STBUSIEW SINNLS B0BdS LD JUALUOKAURD
VKHO LIES-MO} B4} Jo §109448 By} Apnis 0} ‘e0eds ui Burssacosd steuBIEW )0} S05Bq oy doAsp
pue o1edy oy o} ‘Auaeibosa Jeuwdiod j0 uogewno) e Guwnp naco feyl
5655600, [EHWEND PUE eysAud e apebyseAu) ) 'sios poges 0 Busseooid e uo Awebaiiy
4o ouBny al) Aprus o) aINUS B0BdS BU PIROGR WMOY BJ0M SjuBLEAXS [BRIGILCT S0

M3INSY Ul JBB A 8y



The Year in Review

In addition, Exploration program officials conducted an in-depth technical study of a First Lunar
Outpost concept intended to be the baseline architecture to retum humans to the Moon. The
program is evaluating rade-offs and options for this baseline, which is expected to evolve and be
modified before it is flows. Also initiated were conceptual studies of possible mission scenarios for
human exploration of Mars.

International
Highights of & ional space ion inchuded { :5.:6::35?

+ The 50th Space Shuttie (STS-47) mission launched in September was a joint U.S /Japanese
P mission: 34 i ively calied Fuwatio 92, were fiown on a
reimbursable basis and shared the Spacelab moduke with 7 U.S. and 2 joint experiments.

» |n Oclober, NASA and the Russian Space Agency signed an agreement for the flight of a
Russian cosmonaut on the U.S. Space Shuttle, the fiight of a U.S. astronaut on the Russian Mir
Space Station and a joint mission including the rendezvous and docking of the Space Shutie
with the Mir Space Station.

» The STS-52 mission in October included the AS!'s Laser Geodynamics Satellite (Lageos) |l
taunched on an htaian IRIS upper stage, CSA's Canex-2 paytoad and the CNES/French Atomic

on the U.S. Mi

Space Agency; the launch of intemational spacecraftpayloas; fight of foreign payioad
and an ESA mission specialist on the Spase Shuttie and the culmination of the Space Agency
Forum on Intemational Space Year adiivities. Other highlights of 1862 include:

+  Scientists from NASA, the European Space Agency (ESA), the Canadian Space Agency (CSA),
the French National Center for Space Studies (CNES), the German Space Agency (DARA) and
the National Space Development Agency of Japan (NASDA) caop inthe onal

Energy Commission's Mephisto i aravity Payload.
Space Communications

The on-orbit Tracking and Data Relay Satefite System (TDRSS) provided continuous communi-
cations coverage to NASA space Network customers for up to 85 percent of each orbit, performing

Microgravity Laboratory-1 (IML-1) Space Shuttie STS-42 mission launched on Jan 22. Mors
than 200 scientists from 16 countries participated in the investigations.

» President George Bush and Russian President Boris Yeltsin signed a U.S /Russian space

Iv in June which ded bilateral cooperation in space science, space exploration,
space applications and the use of space technology.

s InJuly NASA signed a contract with the Russian firm NPO Energia, focusing on possible use of
the Aussian Soyuz-TM vehicle as an interim Assured Crew Return Vehicle.

« Geotall, a Japanese built spacecraft, was kaunched on Jul 24. This joint U.S./Japanesa project
is the first in a series of five sateliites with significant participation from NASA, ESA and Japan to
better understand the interaction of the sun, the Earth's magnetic field and the Van Allen
radiation belts.

» The Topex/Poseidon sateliite was launched on an Ariane IV launch vehicle from the Guiana
Space Center in Kourou, French Guiana on Aus 10. Topex/Poseidon is a joint NASA/ICNES
program fo study ocean circuiation and its role in regulating global ciimate.

+ The July/August STS-46 Space Shutie mission included the fight of the NASA-hatian Space
Agency (ASH) Tetherad Satsllite System and depk of the European Retri Carrier
platform.

at a profici in excess of 99.8 percent. A 33 percent increase in Space Shuttle flights, the
addition of the Extreme Uliraviolet Explorer (EUVE) and Ocean Topography Experiment satellites,
and continued heavy support for the Compton Gamma Ray Observaiory and Hubble Space
Telescope contributed to the TDRSS's added workload. In addiion, commercial use of the TDRSS
C-band resources started, via a lease of those capabilities, to a small business private sector firm.

Singe bacoming operational in ate 1983, TDRSS has relayed a 3.5 milion minutes of data to the
ground, and its resources have been required by every subsequent Space Shuttle mission.

The TDRSS Continuation Program moved closer to the complation of the ground terminal

modifications required to maintain Space Network user services and meet the evolving needs for

satelite tracking and communications through the first decade of the 21st Century. Construction of

the Second TDRSS Ground Terminal at the White Sands Complex, NM, was completed and
integration testing is

Ground Data Systems

The data procassing program received and processed over 8 trillion bits of scientific data containing
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Section B

Space Flight Activity
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Current Worldwide Launch Vehicles

USA

INDIA

JAPAN

. i
- . P I
Payload J [} r il i
Weight A ~ y T _ T #
{Tons) I 1 L E WE LH\/
Beout Atas H BT8 SLV3 ABLV Mas i H Long Mawch  Long March  Long March
2C 240 3
LEO 0z 20 a5 0.04 01 .7 20 2.6 - 45
aro - - - - - 12 — 1.4
S5O i _ _ _ a5 _ 07
I
1 {
V j
Payload | 'D
Weight | 1" !
{Tons) i Nﬁ ) 4
5Ly SLM SL- 5L3 SLAMS Madium Lift Proton Energiya/Buran x)-.-:n 23 Arians 4L
LEC 19 40 48 83 76 16 19.5 30 58 73
éTo - = = = 21 - - — - 28 a2
_ulmo - - - Z - 22 - - 14 22
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Summary of Announced Payloads
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1987 1988 1989 1990 1991 1992 TOTAL

1976 1977 1978 1979 1980 1981 1982 1983 1984
Argentina - -
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TOTAL 155 133 160 123 126 157 142 151 161 164 13 136 129 158 157 128 4300
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CIS (USSR) Spacecraft Designations

_ The Union of Soviet Socialist Republics (USSR) became the Confederation of Independent States (CIS) on December 25,1991,

ALMAZ: Study geology, cartography, Oceanography, ecology, and agricutture.
BURAN (Snowstorm): Reusable orbita) space shuttle,

COSMos; Designation given to many difforent activities in space,

EKRAN (Screen); Geosynchronous comsat for TV services,

ELEKTRON: Dual satellites to study the radiation beits.

FOTON: Scientific sateilite to continue Space materials stuies,

GAMMA: Radiation detection sateliite,

GORIZONT (Horizon): Geosynchronous comsat for intemational relay.
GRANAT: Astrophysical orbital observatory,

INFORMATOR: Collect and transmit information for the Ministry of Geology.
INTERCOSMOS: International scientific satellite.

ISKRA: Amateur radio satellite.

KRISTALL: Module carrying technical ang biomedical instruments to MIR,
KVANT: MIR space station wﬂaou:ﬁ,om‘aoasm.

LUNA: Lunar exploration spacecraft,

MARS: Spacecraft to explore the planet Mars,

METEOR: Polar orbiting meteorological satellite,

MIR (Peace): Advanced manned scientific space station in Earth orbit,

OKEAN: Oceanographic satellite to monitor jce conditions.

PHOBOS: International Project to study Mars and its moon Phobos.

PION: Scientific satellite for research of the upper atmosphera,

POLYOT: Maneuverable satellite capable of changing orbits,

PROGNOZ (Forecast): Scientific Interplanetary satelite,

PROGRESS: Unmanned cargo flight to resupply manned space stations,

PROTON: Scientific satellite to investigate the nature of Cosmic Rays.

RADIO: Small radio relay sateflite for use by amateurs.

RADUGA (Rainbow): Geosynehronous comsat for telephone, telegraph, ang
domestic TV.

RESURS: Earth resources satellite.

SALYUT: Manned scientific space station in Earth orbit,

Soyuz (Union): Manned Spacecraft for flight in Earth orbit.

SPUTNIK: Early series of satellites to develop manned spacefiight.

VEGA: Two Spacecratt intemational project to study Venus and Halley's Comet,

VENERA: Spacecraft to explore the planet Venus.

VOSKHOD: Modified Vostok capsule for two and three Cosmonauts,

VOSTOK (East): First manned capsule; placed six Cosmonauts in orbit,

ZOND: Automatic Spacacraft development tests, Zond 5 was the first
Spacecraft to make a circumiunar flight and retumn safely to Earth,
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NASA Astronauts

Total Total
Name Service Mission Posiion FlightTime EVA  Flight Time| Name Service Mission Position Flight Time EVA  Fiight Time
(hr:min:sec) (hr:min) (hr:min:sec) (hr:min:sec) (hr:min) (hr:min:sec)
Hieb, Richard J Civ STS-39 MS 412:43:55 | Lounge, John M. Civ STS-54 MS 170:17:42 482.23.00
STS-49 MS 17:42 57526 MS 97:00:11
Hiimers, David C., Lt. Col.  USMC ~ STS-510  MS 494:18:54 STS-36 MS 215:05:07
ST5-26 MS Lousma, Jack R., Col USMC  Skylab3 Pt 1416:11:08  10:58  1608:15:56
STS-36 MS ST83 Car  192:04:46
§TS-42 MS Lovell, James A, Jr, Capt  USNRet Gemini7 Pt 330:35:01 715.04:56
Hofiman, Jeffery A., PhD Civ STS-51D  MS 0310 574:16:37 Gemini 12 Cdr 94.34:31
STS-35 MS Apollo 8 CMP  147:00:42
5TS-46 MS Apolio 13 Car 142:54:41
Hughes-Fulford, Mille Dr.  Civ §75-40 ] 218;15:14 | Low, G. David Civ 5T5-3 474:23,04
Irwin, James B., Col USAF Ret Apolio 15 LMP "18:35  295:11:.83 57543
ving, Marsha S. Civ STS-32 MS 452:16:44 | Lucid, Shannon W., PhD Civ BTS-51G 502:40:39
STS46 M3 57534
Jarvis, Gregory B Civ STS51L PS N/A STS-43
Jemison, Mae C., MD Civ 87547 MS 190:30:23 | Malerba, Franco, PhD Civ STS-46 1911607
Jemnigan, TamaraE. PhD  Civ STS-40 MS 455;11:27 | Mattingly, Thomas K., Capt ~ USN Apollo 16 0124 508:33:59
5TS-52 MS 5754
Kerwin, Joseph P., Capt USN Ret Skylab2 PR 672:49:49 0330  672:4%49 STS-51C
Lee, Mark C. Maj USAF ST5-30 MS 96:66:28 287:26:51 | McAuffe, S. Christa Civ STS51L
STS5-47 MS 190:30:23 McBride, Jon A., Cdr USN STS41G
Leetsma, David C., Car USN STS-41G MS 197:23:33 0329  532:34:05 | McCandless, Bruce, Capt.  USN 5TS-418 137
51828 MS 121:00:08 McCulley, Michael, Cdr USN STS-34
§TS-45 MS 2141024 McDivitt, James A., B. Gen  USAF Ret Gemini 4
Lenoir, William B., PhD Civ STS-6 MS 122:14:26 122:14:26 Apolio §
Lichtenberg, Bryon K., PhD  Civ §TS-9 PS 2474724 461:57:48 | McMonagle, Donald R, LLCol. USAF  ST5-38 :23: 199:26:16
51545 PS 214:10:24 McNair, Ronald E., PhD Civ STS41B MS 191:15:56 191:15:55
Lind, Don Leslie, PhD Civ STS-51B  MS 168:08:46 166:08:46 STS51L MS NA
*Lunar Surface EVA ** Suborbital Flight
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NASA Astronauts

Total

Service Mission Position Flight Time EVA  Flight Time
(hr:min:sec) (hr:min) (hr:min:sec)

Name

Total
Service Mission Position FlightTime EVA  Flight Time
(hr:min:sec) (hr:min) (hrmin:sec)

Schirra, Walter M., Jr, Capt  USNRet Sigma7  Ph 9:13:11 295:13:38 | Springer, Robert C., Col USMC  STS-28 MS 119:38:52 237:33:19
Gemini 6A  Cadr 265124 57S-38 M5 117:54:27
Apolio 7 Car 260:09:03 Stafford, Thomas P., Lt. Gen  USAF Ret Gemini 6A Pt 25:5124 507:44:00
Schmitt, Harmison H., PRD  Civ Apollo17 LMP 3015169 2204  301:51:58 Gemini 9A  Cadr 72:20:50
Schweickart, Russall Civ Apollo 9 LMP  241:0054 01:07 241:00:54 Apollo 10 Cdr 192:03:23
Scobee, Francis R. {Dick) USAF Ret 5STS-41C Pt 167:40:07 167:40:07 Apollo Soyuz Car 2172823
STS-51L  Cdr NA Stewart, Robert L., Col usa STS-418 MS 191:15:55 1137 289:00:33
Scott, David R., Col USAF Ret Gemini8 Pt 10:41:26 546:54:13 STS-510  MS 97:44:38
Apollo 9 CMP 2410054 0100 Sulivan, Kathryn D., PhD Civ STS-41G  MS 197:23:33 0329 532:50:03
Apolio 15 Cdr 205:11:53  "18.08 STS-3t MS 121:16:06
Scully-Power, Paul D. Civ §TS-41G  PS 197:23:33 197:23:33 STS45 MS 214:10:24
Seddon, M. Rhea, MD Civ STS51D  MS 167:65:23 386:10:37 | Swigert, John L., Jr. Civ Apolo 13 CMP  142:54:41 142:54:41
STS40 MS 218:156:14 Thagard, Norman E., MD Cv STS-7 MS 146:23:59 B504:44:56
Shaw, Brewster H., Col USAF STS-9 Pit 2474724 533:52:21 STS-51B  MS 168:08:46
STS61B  Cdr 165:04:49 5T5-30 MS 96,5628
STS-28 Cdr 121:00:08 STS-42 MS 193:15:43
Shepard, Alan B., Jr., R. Adm. USN Ret **Freedom 7 Pit 1522 216:17:20 | Thomiton, Kathryn Civ $TS-33 MS 120:06:46 333:24:24
Apollo 14 Car 216015 "09:2 ST5-49 MS 745
Shepherd, William M., Capt ~ USN ST5-27 MS 105:06:37 440:11:53 | Thomton, Wiliam E., MD Civ STS-8 MS 313:17:28
STS41 MS 98:10:03 STS-51B MS
STS-52 MS 236:56:13 Thuot, Pierre J., Lt Cdr UsG S7S-36 MS 318:36:00
Shwiver, Loren J., Col USAF STS-51C Pt 733323 386:05:36 STS-49 MS 17:42
5TS-31 Car 121:16:08 Truly, Richard H., Capt USN §TS-2 Ptt 199:21:55
STS-46 Cdr 181:16:07 S18-8 Cdr
Slayton, Donald K., Maj USAF Ret Apolio SoyuzCMP ~ 217.28:23 217:28:23 | van den Berg, Lodewilk, PhD  Civ STS-51B PS :08) 168:08:46
Smith, Michaet J_, Cdr USN STS-51L -Pit N/A N/A | van Hoften, James D..PhD  Civ STS41C  MS 167:40:07 10:06  337:5749
Spring, Sherwood C., Lt. Col  USA STS-61B  MS 165:04:49 1220  165:04:48 STS-511 MS 1701742 1151
*Lunar Surface EVA ** Suborbital Flight
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Summary of United States Manned Space Flight

Mission Mission
Mission Crew Members Durstion Crew Hours | Mission Crew Members Duration  Crew Hours
(hr:min;; {he:mil ) (hr:min:sac) (hrmin:sec)
MERCURY REDSTONE (Suborbitai) APOLLO SATURN |
Fraedom 7 Shepard 1522 1522 | Apollo7 Schirra, Eisele, Cunningham 260:09:03  7B0:27:09
Liberty Bell 7 Grissom 15:37 15:37
‘otal Flights - 2 3059 30:55 | APOLLO SATURNY
MERCURY ATLAS (Orbital) Apolio 8 Borman, Loved, Anders 147:00:42  441:02:06
Friendship 7 Glenn
Aurora 7 Carpenter
Sigma 7 Schira
| Fath7 __ — Cooper
Total Flights - 4

TOTAL MERCURY FLIGHTS - 6

GEMINI TITAN TOTAL APOLLO FLIGHTS - 11 2502:00:37  7506:01:51
Gemini 3 Grissom, Young 4:52:30 945:02 | SKYLAB SATURN 1B
Gemini 4 McDivitt, White 97:56:12  196:52:24
Gemini 5 Cooper, Conrad 190:55:14  361:50:28 | Skylab2 Conrad, Kerwin, Weitz 672:49:49  2018:29.27
Gemini 6A Schirra, Stafford 25:51:24 51:42:48 Skylab 3 Bean, Garriott, Lousma 1416:11:00  4248:3327
Geminl 7 Borman, Lovell 330:35:01  B61:10:02 | Skylab4 Carr, E. Gibson, Pogue 2016:10:16  6048:03.48
Gemini 8 Armstrong, Scott 10:41:26 212252
Gemini 8A Stafford, Ceman 722050  144:41:40 TOTAL SKYLAB FLIGHTS - 3 4105:02:14  12315:06:42
Gemini 10 Young, Collins 70:46:39  141:33:18
Germiné 11 Corvad, Gordon 71:17:06 1423416 | APOLLO SATURNIB
Gemini 12 Lovell, Aldrin 94:34:31  18909:02

ASTP Stafford, Brand. Slayton 2172823  652:25:09
TOTAL GEMINI FLIGHTS - 10 969:50:56  1939:41:52
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Summary of United States Manned Space Flight

Mission Mission
Mission Crew Members Duration Crew Hours | Mission Crew Members Duration  Crew Hours
{hr; (hr:min:gec} (hr:min:sec)

§7S-40 - Columbia

Gutierrez, Seddon, Bagian, Jemigan, Gaffney,
Hughes-Fulford, O'Connor

2

STS-43 - Atlantis Blaha, Baker, Lucid. Low, Adamson 132227

STS-48 - Discovery  Creighton, Reightier, Buchii, Brown, Gemar  128:27:51

STS-44 - Aflantis Gregory, Henricks, Musgrave. Runco, Voss,  166:52:27
Hennen

STS-42 - Discovery  Grabe, Oswald, Thagard, Readdy, Hilmers 193:15:43  1352:50:01
Bondar, Merbold

STS-45 - Allantis Bolden, Duffy, Sultivan, Leestma, Foale, 214710:24  1459:1248
Frimout, Lichtenburg

STS-49 - Endeavour  Brandenstein, Chitton, Hieb, Meinick, Thout, ~ 213:30:04  1483:0326
Thomton, Akers

STS-50- Columbia  Richards, Bowersox, Dunbar, Meads, Baker ~ 331:30:04  1989:00:24
Delucas

STS-46 - Allantis Shriver. Alien, Hoffman, Chang-Diez, Nicoller, 191:16:07  1338:52:48
Ivins, Malerba

ST5-47 - Endeavour  Gibson, Brown, Lee, Davis, Jemison, Apt, 190:30:23  1333:32:41
Mohri

STS-52 - Columbia «<mm=&a$_ Baker, Shepherd, Jernigan, 236:56:13 11844105

‘each
5TS-53 - Discovery ~ Walker, Cabana, Biuford, Voss, Cliftord 175:18:47  B76:38:55
TOTAL SHUTTLE FLIGHTS - 51 8180:07:16 45632:18:56
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Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date Crew Payioars and Experiments
STS4 Jon 27,1982 Jul4,1982  Cdr Thomas K. Mattingly, Ii| Deployabie Payloads: None 9. Root growth of Lamna Minor L. (Duckweed) in
Columbia KSC DFRF Pl Henry W. Hansfield, Jr] 1. IECM (Induced Environment Contamination Monitor) Microgravity
depioyed/raberthed by RMS h. Homogeneous Alloy Experiment
Mission Duration: 169 hrs 9 mins 31 secs Attached PLB Payloads i Algai Microgravity Bioassay Experiment
1. DF1 (Development Flight Instrument) Pallet Crew Compartment Payloads:
Department of Defense 1, MLR (Monodisperse Latex Reactor)
1. DOD 821 2. CFES (Continuous Flow Electrophoresis System)
GAS (Getaway Speciai): 3, SSIP (Shuttie Student Involvement Program)
1. Utah State University S404; Effect of Prolonged Space Travel on Levels of
5. Drosophila Melanogaster (fruit fly) Growth Experiment Trivalent Chromium in the Body
b. Antemia (Brine Shrmp) Growth Experiment S405: Ettect of Diet, Exercise, and Zero Grawty on
. Surtace Tension Experiments Lipopratein Profiles
d. Composite Curing Experiment 4. VPCF (Vapor Phase Compression Freezer)
Thenmal Conductivity Experiment Special Payload Mission Kits
1.___Mictogravity Soideri i
X R 16, 1962 Gor. Vance DeVoe Brand | Deployable P : None Special):
Columbla  KSC DFRF Pi. FobertF.Overmyer | 1. SBS-C/PAM-D (Satelite Business Systems/Payload 1. G-026. ERNO/Stability of Metallic Dispersions
MS: Joseph P. Allen Assist Module) {JSC PIP 14021)
MS:  Willlam B. Lenolr 2. ANIK-C/PAM-D (Telesat Canada, Lid/Payload Crew Payloads:
Mission Duration; 122 s 14 mins 26 secs Assist Module) 1. SSIP (Shuttie Studert Involvement Program)
Attached PLB Payloads a. SEB1-5 - Crystal Formation in Zero Gravity
1. DFI (Development Fight Instrument) Paliet b, SEB1-8 - Convection in Zero Gravity
a. EIOM (Effects of Interaction of Oxygen with Materials) ¢, SEB1-2 - Growth of Porifera
b. ISAL igation of STS pheric Luminosities) | Special Payload Mission Kits:
1 Missi i
STS6 Aprd, 1983 Apr9, 1983 Cdr Paul J. Weiz cae_qivtv-m.o&a“ None Crew Compartment Payloads:
Challenger ~ KSC DFRF Pt Karol J. Bobko 1. TDAS-AUS (Tracking and Data Relay Satellite/nertied 1, CFES (Continuous Flow Electrophorasis Sysiem)
MS: Donald H. Peterson Upper Stage) 2. MLR (Monodisperse Latex Reactor)
MS:  Story Musgrave Attached PLB Payloads 3. RME (Radiation Monitoring Experiment)
Mission Duralion: 120 hrs 23 mins 42 5665 1. CBSA (Cargo Bay Stowage Assembly) 4. NOSL (Night/Day Optical Survey of Lightning)
GAS (Getaway Special): Special Payload Mission Kits:
1. G-005: Asahi Shimban, Japan 1. Mini-MADS (Modular Auxliary Data System)
2. G-049: U.S. Air Force Academy 2. EMU (Extravehicular Mobility Unit)

3. (-381: Park Seed Company
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Summary of Shuttle Payloads and Experiments

Mission Duration: 191 hrs 15 mins 56 secs

3. SPAS (Shuttle Paliet Sateliite)-01 - Not Deployed
due to RMS anomaly

4. IRT (Integrated Rendezvous Target) - Failed to
inflate due to intemal failure

Attached PLB Paytoads:

1. MFR (Manipulator Foot Restraint)

2. SESA (Special Equipment Stowage Assembly)

3. Cinema 360 - High Quality Motion Picture Camera

GAS (Gataway Special).

1. G-004; Utah State University/Aberdeen University

2. G008: Utah State University/University of Uitah/
Brighton High School

Flight  LaunchDate Landing Date Crew Payloads and Experiments
5758 Nov28, 1983 Dec8, 1983  Cdr: John W. Young Depioyable Payloads: None d. Lite Sciences (16}
Columbia KSC DFRF PR.  Brewster W. Shaw Attached PLB Payloads: e. Materials Sciences (39)
MS: Dwen K. Garriott 1. Spacelab-1: 1. Space Plasma Physics (5)
MS: Robert A. R. Parker a. Spacelab Long Module g. Technology (1)
PS: Byron K. Lichtenberg b. Spacelab Pallet GAS (Getaway Special): None
PS:  Utf Merbold c. Tunnel Crew Compartment Payloads: None
Mission Duration: 247 tys 47 mins 24 secs d. Tunnel Extension Special Payload Mission Kits:
e. Tunnel Adapter 1. Cryogenic sets 4 and 5
2. Expenments 2. Spacelab Utility Kit
a. Astronomy and Physics (6) 3. TAGS (Text and Graphics System}
b. Atmospheric Physics (4) 4. Galley
¢. Earth Observations (2)
STS-41B  Feb3,1984 Feb 11,1984 Cdr Vance D. Brand Deployable Payloads: 3. G-051: General Telephone Labs
Challenger  KSC KSC Pt Robert L. Gibson 1. Westar VI/PAM-D - Westem Union Communications 4, G-309: U.S. Air Force
MS: Bruce McCandless Satelite/Payload Assist Module 5, G-349: Goddard Space Flight Center
MS: Robert L. Stewart 2. Palapa-8/PAM-D - Indonesian Communications (re: flight STS-8)
MS: Ronaki E. McNair Satellite/Payload Assist Module Crew Compartment Payloads:

1. ACES (Acoustic Containeriess Experiment System)

2. IEF (Isoetectric Focusing)

3. Cinema 360 Camera

4. Student Experiment SE81-10 - Effects of Zero g
on Arthritis

5. MLR (Monodisperse Latex Reactor)

6. RME (Radiation Monitoring Experiment)

Special Payload Mission Kits:

1. RMS (Remote Manipulator System) S/N 201

2. MMU (Manned Maneuvering Unit) - 2

3. Mini-MADS (Modular Auxikary Data System)

4 Galley
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Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date Crew Payloads and Experiments

STS-41G  Oct5,1984  Oct13,1984 Cor Robert L. Crippen Deployable Payloads:
Challenger ~ KSC KSC Pt:  Jon A McBride 1. ERBS (Earth Radiation Budget Satellite)
MS:  Kathryn D. Sullvan
MS: Sally K. Ride Attached PLB Payloads:
MS: David D. Leetsma 1, QSTA-3 (Office of Space and Terrestrial Applications)
PS:  Marc 0. Gameau 4 SIR-B {Shuttie Imaging Radar)
PS:  Paul D. Scully-Powar b. FILE (Feature identification and Localion Experiment)
Mission Duralion: 197 hrs 23 mins 33 secs c. MAPS (Measurement of Air Pollution from Satetite)

2. LFC (Large Format Camera)
3. ORS (Orbital Rafueling System

Crew Compartment Payloads:
1. APE (Auroral Photography Experiment)
2. CANEX (Canadian Experiments)

a. VISET

b. ACOMEX

¢. DGLOW (Orbital Glow and A

GAS (Getaway Special):
1. GOO7: ngmuwﬁmamo.*ﬂogs
Solidification of lead-antimony; and PP

student experiment

2. G032 ASAHI National Broadcasting Corp. Japan -
Surface tension and viscosity; and materials experiment

3, G306: Alr Force and U.S. Naval Research Lab - Low
Energy Heavy lons Search in the inner Magnetosphere

4. (469 Goddard Space Pight Center - Cosmic Ray
Upset mxum::.mg (CRUX)

5. GO038: Marshall - Vapor Deposition of Metals
And Non-Metals

B. G074 McDonneli Douglas Campany - Study Proposed
Propeliant Acquisition System

7. GO13; Kayser Thrade, West Germany - Verify
dﬂﬁuoz Mechanism in Halogen Lamps Performance

d. SPEAM (Sun Photometer Earth Aimosphere
Measurement)
e. SASSE (Space Adaptation Syndrome Stidoes Exp)
3. IMAX Camera
4. RME {Radiation Monitoring Experimant)
5 .:b (Thermaluminescent Dosimeter)

d Micro-g

B. mm_m Utah State University - Study Solar Flux
Separation, Capilary Waves on Water Surtace, and
Thermo-Capiary Flow in Liquid Columns

Special Payload Mission Kits:

1. RMS {Remote Manipulator System) SN 302
2. Galley

3. MMU (Manned Maneuvering Units) - 2

4. EMU (Extravehicular Mobiity Units) - 3

5. PSA (Provisions Stowage Assembly}
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Summary of Shuttle Payloads and Experiments

Mission Duration: 168 hrs B mins 46 secs

Growth System (VCGS)
¢. Mercury lodide Crystal Growth (MICG)
Technology
a. Dynamics ot Rolating and Oscillating Free Drops
(DROP)

. Enwironmental Obsesvations
a. Geophysical Fluid Flow Cell i (GFFC}
b. Trace Molecule Sp Py
(ATMOS)

. Very Wide Field Galactic Camera (VWFGC)
d. Aurora Cbsetvation

. Astro Physics

s Studies of the jonization States of Solar and
Galactic Cosmic Ray Heavy Nuclei (ION)

. Life Sciences

a. Research Animal Hokding Facility (RAHF)
b. Urine Monitoring Investigation (UMI)
¢. Autogenic Feedback Training (AFT)

Flight  Launch Date Landing Date Crew Payloads and Experiments

STS-51B  Apr29,1985 May6,1985 Cdr. R.F. Overmyer Deployable Payloads: GAS (Getaway Special):

Challenger  KSC DFRF Pit: F.D. Gregory Refer 1o GAS Section 1. G010 - NUSAT, Northem Utah Satelite. Weber State
MS: DontL. Lind Cohege. Utah, Utah State University, and New Mexico
MS: Norman E. Thagard PLB Pay 3 State University. First successtul payload ejection from
MS: Wiliam E. Thomion | 1. Materials Processing in Space a GAS canister.
PS:  Lodewik Vandenberg a. Solution Growth of Crystals in Zero Gravity 2. G303 - GLOMR, Global Low Orbiting Message Relay
PS: Taylor Wang b. Mercuric lodide Crystal Growth, Vapor Crystal Satelite. Defense Systems, Inc., McLean, VA, Failed

10 sject from GAS canister,

Crew Compartment Payloads:
1. UMS: Urine Monitoring System

Special Payload Mission Kits:

1. Aiffock

2. Long Transfer Tunnel

3. Galley

4, MPESS - Mission Peculiar Equipment Suppont
Structure, carried ATMOS and ION.
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Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS-51F  Ju 29,1985 Aug6, 1985 Cdr: Charles Fullerton Deployable Payloads: GAS (Getaway Speciai): None
Chatienger  KSC EDW Pt:  Roy D. Bridges 1. Ejectable Plasma Diagnostic Package, Exp No 3,
MS; F. Story Musgrave second flight of PDP (STS-3 first flight). First flight Crew Compartment Payloads:
MS: Anthony W. England as free fiyer to sample plasma away from Shuttle 1. Lie Sciences
MS: Karl G. Henize a, Vitamin D ites and Bone Dx
PS: Loren W. Acton PLB Pay Spacelab 2 (Exp 1)
PS:  John-David Bartoe 1. Plasma Physics b. The Interaction of Oxygen and Gravity Induced
Mission Duration: 190 hrs 45 mins 26 secs B Dx L Plasma Diagnosti Lignification (Exp 2)
Package (PDF) (Exp 3) t. Shuttle Amateur Radio Experiment (SAREX)
b. Plasma Depletion Experiments for lonospheric d, Dispenser Technology Experiment Dispensing
and Radio astronomical Studies (Exp 4) Carbonated beverages in Micro-g
2. Astrophysical Research e, Protein Crystal Growth
a.  Small Helium Cooled Infrared Tedescope (RT)
(Exp5) Special Payload Mission Kits:
b. Hard X-ray Imaging of Cluster of Galaxies and 1. RMS (Remote Manipulator System) SN 302

Other Extended X-ray Sources (XRT) (Exp 7} 2. Galley
¢. Elemental Composition and Energy Spectra of
Cosmic Ray Nuclel (CRNE} (Exp 4)
3. Solar Astronomy
a  Solar Magnetic and Velocity Field Measurement
System (SOUP) (Exp 8)
b. Coronal Helium Abundance Spaceiab Experiment
(CHASE) (Exp 9)
c. HighR ion Telescope and S
(HRTS) (Exp 10)
d. Solar Ultraviolet Spectral Iradiance Monitor
(SUSIM) (Exp 11)
4, Technology
a. Properties of Superfluid Helium Zero-g (SFHe)
{Exp 13)
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Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date Crew Payloacds and Experiments
STS61A OG 30,1985 Nov6, 1885 Car Henry Hartsfield c.o.&&t Payloads: 4. BW-Biow haften: Exp Telating to Lite
Challenger ~ KSC EDW Pt:  Steven Nagel . GLOMR - Giobal Low Orbiting Message Relay Sciences. Experiments inciude:
MS: Bonnie Dunbar Satedite. Buit by Defense Systems, inc, for a. Biological (1)
MS: James Buchli DARPA. First launch attempt was on STS 518 b. Medical (2)
MS: Guion Bluford which failed. Deployed from GAS canister. ¢. Botanical (3}
PS: Emst hmid d PLB Pay [+ 3] 5. VS <mu~_...x__wq m.ea mxvmaaoam in Life Science
PS:  Reinhard Furer First completed mvmnm_mu mission under German jon system and
PS:  Wubbo Ockels Mission Management. Joint control by BMFT S:SJ. perception process. Experiment facikties include:
Mission Duration: 168 hrs 44 mins 51 secs (Faderal Ministry of Research and Technology) and a. Mechanically accelerated sled
DFVLR {Deutsche Forschugs-und Versurchanstalt b. instrumented heimet
Fur Luft-und Raumfahrt). 6. BR-Biorack: Multipurpose facty for biological research
1. WL-Werkstoff Labor, expariments relaling to in cedl development physiology, ced fertiization, and
crystal growth, gi and radiobiology. Facilities include;
fluic physics. Experiment facilities incluce: 8. 2 Incubators
a. Miror Heating Facility b. Cooler freeze
b. Isothermal Heating Facility c. Glove box
¢. Gradient Heating Facility 7. NX-NAVEX: Navigation Experiment; located in payloed
d. High Temperature Thermostat bay attached to USS (Unique Support Structure)
e. Fluid Physics Module B. ME-MEA: Materials Experiment Assembly: mounted on
I. Cryostat USS containing three materiaks, processing experiments.
2. PK-Progresskammer; experiment relating to Bubble GAS (Getaway Speciai): None
._.a:muo: za_p Experiment Facilities include: Crew Compartment Payloads: None
Appi Special Payload Misslon Kits:
u ;Em:oo:_ Convention Boat 1. Airock
c. Interdiffusion in Sait Melt 2. Long Transfer Tunnel
3. MD-MEDEA: A material science double rack. 3. Galley
Experiment faciities include: 4, USS - Unique Support Structure
a. Gradient Heating Facility 5. RMS (Remote Manipulator System) SN 302
b. Mono-ellipsoid Mirror Heating Facility
| ¢. High Precision Thermostat Facility
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Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date Crew Payioads and Experiments
STS61C  dJan 12,1986 Jan 18,1986 Cdr: Roberi L. Gibson Deployable Payloads: 6. G494 PHOTONS (Photometric Thermaspheric Oxygen
Columbia KSC KSC Pt C.F. Bolden, Jr. 1, SATCOM KU-1/PAM D-2: RCA built/owned 16 channel Nightglow Study). Canada Centre for Space Science,
MS: F.R. Chang-Diaz Ku-band communications satelile. Second of four satelites  National Research Council of Canada,
MS: George D. Netson McDAC Payload Assist Module D2 s an uprated version of | 7. Not Numbered: EMP (Env | ing Package)
MS: Steven A Hawley the PAM-D which is used for heavier payloads. measures the environment for GSFC.
PS: Robert J. Cenker Attached PLB Payloads: 8. G481: Unprimed, Prepared finen and painted canvas
PS:  C. William Nelson 1. MSL-2 (Materials Science Laboratory) consisting of reactions to space fravel. Vertical Horizons
Mission Duration: 146 hrs 3 mins 51 secs MSL carriet; MPE (Mission Peculiar Equipment), and | 9. GO62: 4 part experiment from PA State University/GE.
3 experiments: 10. G449: JULIE (Joint Utilization of Laser Integrated
8. BAAL (3-Axis Acoustic Levitator) Experiments) 4 part experiment from St. Mary's
b. ADSF {Automated Directional Sotidification Fumace) Hospital, Milwaukee, W1,
¢. SEECM (Stuitle Environmental Effects of Coated Mirror) 11. G332: 2 part experiment from Booker T. Washéngion
2. Hitchhiker G-1: A Goddard Space Fight Center (GSFC) Senior High School and High School for Englnesting,
ged program ing of 3 experi Houston, TX
a. PACS (Particie Analysis Camera for Shutite) 12. G310; USAF Academy experiment.
b. CPL (Capillary Pump Loop) Note: Above 12 listed canisters mounted on GAS

¢. SEECM {Shuttie Environmental Effcts of Coated Mirror)| Bridge Carrier

3. IRHE (Infrared-imaging Experiment) consisting of an RCA {13. G470: Experiment from GSFC and US Dept of Agriculture
1R TV camera mounted in Orbiter CCTV panfilt unit. Crew Compartment Payloads:

GAS (Getaway Spectal): 1. 18SE (initial Blood Storage Experiment) package in

1. G-464: UVX (Ultraviolet Experiment), referred to as UCB 4 middeck lockers.
University of Cakfornia at Berkley) contains a Bowyer UV [2. CHAMP (Comet Halley Active Monitoring Program)

spectrometer. GSFC experiment. uses cameras, spectroscopic grating. and fiters to

2. G463 UVX. refermed to as JHU {John Hopkins University) {.  observe comet through aft flight deck overheat window.
contains a Feldman . GSFC experi 3, HPCG (Handheld Protein Crystal Growth) experimertt
ACCESS axperiments. 4. SSIP (Shuttle Student Involvement Program)

3. G462 UVX, retarred to as GAP (GSFC Avionics Package) a. SEB3-4, Production of Paper Fiber in Space
contains Telemetry System, Tape Recorder, and Battery. b. SE83-6, Argon Injection as an Altemative to
GSFC experiment. Honeycombing.

4. GOO7: Alabama Space and Rocket Center/Marshall ¢. SEB2-19, Measurement of Auxin Levels and Starch
Amateur club. Conitains 3 student experiments and 1 radio Grains i Plant Roots.
transmission experiment. Spectal Payload Mission Kits:

5. G446 HPLC {High Performance Liquid Cl hy) |1. GAS Bridge Carrier
analytical columns. Al Tech Assoc. Inc. 2. Galley
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Summary of Shuttle Payloads and Experiments

1. PVTOS - Physical Vapor Transport of Organic
Solids, 3M Corporation. Second fight

2. ADSF - Automated Directional Solidification Fumnace,
MSFC, third flight, test material solidfication in
zerog.

3. IRCFE - Inirared Communication Flight Experiment,
JSC, first flight. Test infrared iransmitting crew
headsets.

4, PCG - Protein Crystal Growth, MSFC, flown four
previous flights in less complicated configurations to
examine growth of protein crystals in zero g.

5. IEF - Isoelectric Focusing, MSFC, second flight, test

Flight Launch Date  Landing Date Payloads and Experiments
S5TS-26  Sep29,1988 0c13,1988  Cdr: Frederick H. Hauck Deployable Paylcads: 6. PPE - Phase Parfitioning Experiment, MSFC, second
Discovery ~ KSC EAFB 1. TDRS-GAUS: Tracking and Data Relay Satelite/ flight, photograph fluid phass partitioning n
Inertial Upper Stage. zerog
Attached PLB Payloads: 7. ARC - Aggregation of Red Blood Cells, MSFC and
1. OASIS-1: Orbiter Experiment Autonomous Australia, i gale aggregation es of
Mission Duration: 97 hrs 0 mins 11 secs pporting ion System and human red blood cells in 2er0 g.
records payload bay environmental data. B. MLE - Mesoscale Lightning Experiment, MSFC, first
Crew Compartment Payloads:

g, holgraph secpher: Hightring actvity from

9, ELRAD - Earth Limb Radiance Experiment, JSC. first
fiight, photograph earth limb radiance pre-sunfise/
post-sunset.

10. Student Experiment SEB2-4 - “Effects of weightiessness
on Ti grain formation and strength.* L. Bruce,

St. Louis, MO, Sponsor: McDonnell Douglas

11, Stdent Experiment SEB2-5 - *Utilizing a semi-permeable
membrane to direct crystal growth in zem gravity.”
§. Cavou, Marlboro, NY. Spansor: Union College

Mission Duration: 105 hrs 5 mins 37 secs

Data not available, DOD Classified Mission.
GAS (Getaway Special): None
Data not available, DOD Classified Mission.

isoelectric transport through a permeable membrane in 1. Galley
zera g, 2. MADS
STS-27  Dec2,1988  Dec6, 1988 Deployable Payloads: Crew Compariment Payloads:
Atlantis KSC EAFB Data not available, DOD Classified Mission. Data not availabie, DOD Classified Mission.
MS: Richard M. Muliane Attached PLB Payloads: Special Payload Mission Kits:

Data not available, DOD Classified Mission.
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Summary of Shuttle Payloads and Experiments

Flight Launch Date  Landing Date Crew Payloads and Experiments

STS-33  Nov22, 1989 Nov27,1989 Cdr Frederick D. Gregory | Deployable Payloads:

Discovery KSC EAFB Ptt:  John E. Blaha Data not available, DOD Classified Mission.
MS: Manley L. Carter Attached PLB Payloads.

MS: Frankiin Musgrave Data not availabie, DOD Classified Mission.

MS: Kathryn C. Thomton | GAS (Getaway Speciai):

Mission Duration: 120 hrs B ming 46 secs i

Crew Compartment Payloads:

Data not available, DOD Classified Mission.
Special Payload Mission Kits:

Data not available, DOD Classified Mission.

STS42  Jang, 1990  Jan20,1990 Cor Oaniel C. Brandensten| Deployable Payloads:

Columbia KSC EAFB Pt James D. Wetherbee | 1. Syncom IV-5, a gecstationary communications
MS:  Bonnie J. Dunbar satellite also known as Leasat; leased to U.S. Navy
MS: Marsha S, Iving Attached PLB Payloads: None
MS: G, Devid Low Returned Cargo:
Mission Duration; 261 hrs 0 mins 37 secs 1. LDEF, a non-powered space vehicle containing
experiments - Deployed on STS-41C.
Crew Compariment Payloads:

1. American Flight Echocardiograph (AFE)
2. Air Foroe Maui Optical Site Caiibration Test (AMOS)
Ii i N

4. Fluids Expenment Apparatus

5. IMAX Camera

6. Latitude/Longitude Locator (L3)

7. Mesoscale Lightning Experiment (MLE)
B. Protein Crystal Growth (PCG)

CR)

Speclal Payload Mission Kits:
Data not available, DOD Classified Mission.

3. _Cl |
BTS2 Feb 28,1990 Apr 14, 1990 Cdr JohnD. Creighton | Deployable Payloads:
Alantis KSC DFRF Pit:  John H. Casper Data not available, DOD Classified Mission.
MS: David C. Himers Attached PLB Payloads:
MS: Richard M. Mullane Data not available, DOD Classified Mission.
MS: Pierre J. Thuot GAS (Getaway Special):
Misgh ;1 18 mi D jf i s
STS-31  Aprd, 1990 Apr29,1990 Cdr LorenJ. Shriver Deployable Payloads:
Discovery KSC EAFB Pit:  Charles F. Bolden 1. Hubble Space Tetescope {HST), a large aperture
MS: Bruce McCandiess optical telescope.

MS: Steven A. Hawley Attached PLB Payloads:
MS: Kathryn D. Sulkvan 1. IMAX Cargo Bay Camera ({CBC)
Mission Duration: 121 hrs 16 mins 6 secs 2. Ascent Particle Monitor (APM)

Crew Compartment Payloads:
1. Air Force Maui Opticat Site Cafioration Test (AMOS)

2. IMAX Camera

3. igation into Potymer F ing (IPMP)

4, Protein Crystal Growth (PCG)

5. Radiation Monfloring Experiment (RME)

6. Investigation of Arc and lon Behavior in Microgravity
(Student Experiment 82-16)

Special Payloed Mission Kits:

1. Remote Manipulator System (RMS)

2. Galley

3. HSTEVATools
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Summary of Shuttle Payloads and Experiments

d. 6Musculoskeletal

2. 3 Neurovestibular

. 1Immune System

g. 1 Renal/Endocnine System

Gas Bridge A bly (GBA)- 12 GAS

mounted on a truss structyre in the PLB.
GAS (Getaway Special):
12 Experiments on GBA
1. Solid State Microaccelerometer Experiment

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS39  Apr28,1991  May6, 1991 - Michael L. Coats Deployable Payloads: 3. Multi-Purpose Experiment Container (MPEC) - An
Discovery KSC EAFB - Blaine L. Hammond, Jry 1. Shuttle Payload Autonomous Satelite (SPAS)-Il/ additional USAF experiment mounted on STP-1
:  Guion S. Blutord Infrared Background Signature Survey (IBSS) - GAS (Getaway Special): None
: Gregory J. Harbaugh SPAS-IVIBSS was designed to obsarve rocket Crew Compartment Payloads:
:  Richard J. Hieb plume firings at infrared wavelengths. 1. Cioud Logic to Optimize Use of Defense Systems
: Donaid R. McMonagle | Attached PLB Payloads: (CLOUDS)-1A
; Charles L. Veach 1. Air Force Program (AFP)-675 - The objective of 2. Radiation Monitoring Equipment (RME}-I
Migsion Duration: 198 hrs 23 mins 17 secs AFP-675 was 1o observe nsar-Earth space and Special Payload Misslon Kits:
celestial objects at infrared & ultravioket wavelengths. 1. Remote Mankulator System (RMS) SN 301
2. Space Test Payload (STP)-1 - Five USAF
experiments mounted on a Hitchhiker-M carrier.
STS-40  JunS5, 1991 Jun 14,1891 < Bryan O. O'Connor Deployable Payloads: None 2. Expenmert in Crystal Growth
Columbia KSC DFRF . Sidney M, Gutierrez hed PLB Payloads: Sp b Life 3. Orbita) Bail Bearing Experiment
: James P. Bagian a Spacelab Long Module 4, In-Space Commercial Processing
: Tamara E. Jemigan b. Tunnel 5. Foamed Ultralight Metals
: M. Rhea Seddon ¢, Tunnel Extension 8. Chemical Precipitate Formation
. Drew F. Gaffney d. Tunnel Adapter 7. Microgravity Experiments
: Millie Hughes-Futtord Expenments 8. Flower and vegetable seeds exposure to Space
Mission Duration: 218 hrs 15 mins 14 secs a. 6 Body Systems 9. iconductor Crystal Growth Experi
b. 6 Cardiovascular/Cardiopuimonary 10. Active Sokdering Experiments
¢. 3 Blood System 11. Orbiter Stabiity Experiment

12. Effects of cosmic Ray Radiation on Floppy Disks and
Plant Seeds Exposute to Microgravity

Crew Compartment Payloads:

1. Physiological Monitaring System (PMS)

2. Urine Manitoring System {UMS)

3. Animal Enclosure Modules {AEM)

4. Middeck Zero-Gravity Experiment (MODE)

Special Payload Mission Kits:

1. Aidock Transter Tunnel
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Summary of Shuttle Payloads and Experiments

Flight  LaunchDate Landing Date Crew Payloads and Experiments
STS<42  Jan22,1992 Jan 30,1992 Cdr: Ronald J. Grabe Depioyable Payloads: None Eﬁgﬁgggi_ng
Discovery ~ KSC EAFB Pt Steven S. Oswald >gnvrwv§ 1. G-086 - Effects of microgravity on cysts hatched in space;
MS: Norman E, Thagard y-1 Long Module guggﬁgsge in water
MS:  William F. Readdy Objective: ngﬁoﬁmmagnmmqu Scences (2. G-140- zm_.mzoo;oo.zaoco: a floating zone
MS: David C. Himers axperiments in microgravity: 3. G-143 - Glass bubbles in glass melts
PS: Roberta L. Bondar 1. Fluid Experiment System - nan_QoiSwaasn_uo:mso__a (-329 - Solidification of phenomena in metal alloys
PS: UK D. Merbod 2. Vapor Crystal Growth System - Reflight from Spacelab3  |5. G-336 - Measurement of diffuse zodiacal and galactic
Mission Duration: 193 hrs 15 mins 43 sec 3. Mefcury lodide Crystal Growth - Refiight from Spacelab 3 emissions at B, A, and V standard
4. Proten Crystal Growth - Refight from STS 26, 28, 32,37 |6, G-337 - Perf of !
(Middeck) under microgravity
5. Organic Crystal Growth Facility - Crystal growth 7. G-457 - Gas-Hquid separation under microgravity
6. Cryostal- Crystal growth 8. G-609, G-610 - Uttraviolet cbservations of deep space
7. Space Acceleration Monitoring System - Measure on-orbit [8. G614 - Mation of debris under microgravity conditions:
shuttle acosleralion to support other microgravity low metting point materials processing
expeniments 10, Middeck 0-Gravity Dynamics Experiment (MODE)
8. Criical Point Facikty - Measure malerial properties atthe | 11. GAS beNast payload no. 1 (GPB #1)
critical point 12, GAS ballast payload no. 2 (GPB #2)
9. Gravitational Plant Physiology Facility - Biokogical Crew Compartment Payioad:
Investigation of plants during spaceflight 1. Gelation of Sols: Applied Microgravity Research
10. Biorack - Biological investigation of various Hife forms {GOSAMR) - Objective: Investigate processing of gelied
during spaceflight sols in microgravity
11. Space Physiology Experiments - Investigate human 2. Student Expetiment SE 33-2 - Objective: Study zero
space a Susao:!a:go:wnamﬂ gravity capillary rise of liquid through granular porous
12 jons - Study space media
_._58 sickness 3 mp&mimﬁ:a ent SE 81-9 - Objective: Study
13. Biostack - Investigate space radiation effects on convection in zero gravity
biological materials 4 igation into Potymer Membrane F ing (IPMP)
14. Mental and F Evaluation - Test 0385 ;B:.ﬁ:avo_ﬁma space
human performance of computer tasks in Nm.?m 5. Radiation Monitoring Experiment (RME-II) - Objective:
15. Radiation Monitori 803&8\9 simeter - Measure Measure radtation environment on-orbit
effect of space radiation on biological materiat Spacial Payload Mission Kits: None

B-47
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Summary of Shuttle Payloads and Experiments

Mission Duration: 191 hrs 16 mins 07 secs

4,

S.
B.

Consortium for Material Development in Space Complex
Autonomous Payload-ll (CONCAP-11)

CONCAP-ll

Limited Duration Space Environment Candidate Materials
Exposure (LDCE)

Flight Launch Date  Landing Date Crew Payloads and Experiments
STS48  May2.1992  May 16,1992 Cdr. Daniel C. Brandenstein) Deployable Payloads: Crew Compartment Payloads:
Endeavour  KSC EAFB P Kevin P. Chilton 1. intelsat VI F3 (Intemational Telecommunications 1. Commercial protein crystal growth (CPGC)
MS: Richard J. Hieb Salellite)/perigee kick motor (PKM) 2. Air Force Maui Optical Site Calibration (AMOS)
MS: Bruce E. Melnick 3. Ultraviolet Plume Instrument (UVPI)
MS: Pilerre J. Thout Attached PLB Payloads:
MS: Kathryn C. Thomion | 1. Assembly of station by EVA methods Special Payload Mission Kits: None
MS: Thomas D. Akers i
Mission Duration: 213 hrs 17 mins 38 secs GAS {Gataway Special): None
STS50  Junds, 1982  Jul9, 1982 Cor. FichardN. Richards | Deployable Payloads: None GAS (Getaway Special): None
Columbla KSC K5C Pit:  Keneth D. Bowersox | Attached PLB Payloads: Crew Compartment Payloads;
MS: Bonnie J. Dunbar 1. U.S. Microgravity Laboratory (USML-1) 1. Zeolite Crystal Growth
MS: Carl J. Meade 2. igation into Polymer P ing IPMP) | 2. Generic Bioprocessing Apparatus with 1
MS: Blen S. Baker 3. Shutte Amateur Radio Experiment-l (SAREXI) Refrigeratorfincubator Module (RAM)
PS: Lawrence J. DeLucas | 4. Uitraviolet Plume instrument (UVPI) 3. Astroculture (ASC)
Mission Duration; 331 hrs 30 mins D4 secs 5. Orhital Acceleration Research Experiment {OARE) 4. Protein Crystal Growth (PCG) Block 1 with 3 AMs
6. Zeolite Crystal Growth (ZCG) 5 igation into Polymer h F (IPMP)
7. Asfroculture 6. Shuttle Amateur Radio Experiment-ll [SAREX-II}
8, Generic Bioprocessing Apparatus (GBA) 7. Ultraviolet Plume [nstrument (UVPI)
9. _Protein Crystal Growth (PCG) Block 1 | 0ad Mission Kits: None
STS46 Ji31.1992  Aug8, 1992  Cdr: Loren J. Shnver Deployable Payloads: GAS (Getaway Special): None
Atantis KSC KSC Pit:  Andrew M. Allen 1. EURECA
MS: Jeffrey A, Hoffman Attached PLE Payloads Crew Compartment Payloads:
MS: Franklin R. Chang-Diaz] 1. Tethered Satelite System (TSS-1) 1. Gas Autonomous Payload Controller (GAPC) for Use in
MS: Claude Nicollier 2. Evaluation of Oxygen interation with Materials-l{l/Thermal ICBC Operations
MS: Martha S. vins Energy Management Processes 2A-3 (EQIMHiTemp 2A) | 2. Pituitary Growth Hormone Cell Function (PHCF)
PS: Franco Malerba 3. IMAX Cargo Bay Camera (ICBC) 3. Air Force Maui Optical Site Calibration (AMOS)

{Passive Requirements Only)
4. Ultraviolet Plume Instrument (UVP1)

Special Payload Mission Kits: None
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The Planets

3
&
& V%
N ¥ &
zvo»o & A\ohr lvsﬁe
. ® © .

.}

Mercury Venus Earth Mars Jupiter Saturm Uranus | Neptune Pluto
Mean Distance from Sun
ions of Kilometers 57.9 108.2 149.6 2279 778.3 1,429 2,875 4,504 5,900
ions of Miles 36 67.2 93 141.6 483.6 888.2 1,786 2,799 3,666
Period of Revolution (n Earth ime) | 87.97 days | 224.7 days |365.26 days |686.98 days | 11.86 years | 29.46 years | 84.07 years | 164.82 years| 248.6 years
Perod of Rotation (in Earth time) .85 days 1243.01 days, |23 hrs 24 brs 9Frs 10 hrs 17 hrs 16 hrs 6.39 days,
Retrograde |56 mins 37 mins 56 mins { 40 mins 14 mins 6 mins Retrograde
Tnclination of Axis (Degrees) 0.0 1773 235 252 3.08 126.7 979 29.6 122
Tnclination of Orbit to Echptic (Deg) 7.0 3.39 0.0 1.85 1.31 248 0.77 1.77 1715
Eccentnicity (Degrees) 0.206 0.007 0.017 0.083 0.048 10.056 0.046 0.010 0.248
Equatorial Diameter T
ilometers 4878 12,104 12,755 6,790 142,796 120,660 51,118 49,528 2,300 Appx.
Miles 3,031 7,521 7,926 4,219 88,729 74,975 31,763 30,775 1,429 Appx.
Atmosphere Essentially  [Carbon Nitrogen. Carbon Hydrogen, | Hydrogen, | Hydrogen, | Hydrogen, Methane
None Dioxide Oxygen Dioxide Helium Helium Helium Helium
[Satellites None None 1 2 16 18 i5 [ 1
Rings None None None None 1 Thousands | 11 5 Probably
None
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The Solar System

Mercury appears to have a crust of light silicate rock like that of Earth. Scientists believe Mercury
has a heavy ifon-rich core making up Slightly less than half of its votume. That would make
Mercury's core larger, proportionally, than the Moon's core or those of any of the planets.

After the initial Mercury encounter, Mariner 10 made two additional flybys — on Sep 21, 1974, and
Mar 16, 1975 -- before control gas used to orient the spacecraft was exhausted and the mission
was concluded. Each fiyby took place at the same local Mercury ime when the identical half of
the planet was fluminated; as a result, we still have not seen one-haff of the planet's surface.

Venus

Veiled by dense cloud cover, Venus - our nearest planetary neighbor - was the first planet to be
explored. The Mariner 2 spacecralt, launched Aug 27, 1962, was the first of more than a dozen
successful American and Soviet missions 1o study the mysterious planet. On December 14, 1962,
Mariner 2 passed within 34,839 kilometers (21,648 miles) of Venus and became the first
spacecraft to scan another planet; onboard instruments measured Venus for 42 minutes. Mariner
&, launched in June 1967, flew much closer to the planet. Passing within 4,094 kilometers (2,544
miles) of Venus on the second American fiyby, Mariner 5's instruments measured the planet's
magnetic field, ionasphere, radiation bets, and temperatures. On its way to Mercury, Mariner 10
flew by Venus and transmitted ultraviolet pictures to Earth showing cloud circulation patterns in
the Venusian atmosphere.

On Dec 4, 1978, the Proneer Venus Orbiter becarne the first spacecraft to orbit the planet. Five
days later, the five separate components making up a second spacecralt, the Pioneer Venus
Multiprobe, entered the Venusian atmosphere at ditferent locations above the planet. The four
small probes and the main body radioed atmospheric data back to Earth during their descent
toward the surface. Although designed to 